The ecological protection red line is the base line to maintain the national and regional ecological security with the aim of the integrity and connectivity of the ecosystem in China. Firstly, the ecosystem service function was evaluated by the formulas of habitat quality and habitat scarcity, and the key issues of the delineation of ecological protection red line were discussed. Then, taking Zhenlai County as a demonstration area, the technical solutions of the delimitation of ecological protection red line at county scale under the "combination with up and down" principle were explored. Finally, the area of ecological protection red line was designated as about 1420 km 2 , accounting for 30 % of Zhenlai County land area combined with Zhenlai County actual situations. The scope and location of the proposed red line is in line with local economic, social development and ecological protection needs after review and investigation. Ecological red line delineation at county scale plays a role in connecting in our country and it's the minimum basic unit delineated by the red line of ecological protection. The discussion on the delineation of ecological red lines at the county scale will lay the foundation for the final mapping of provincial and national ecological protection red lines.
Introduction
With the rapid development of China's economy and the acceleration of the process of urbanization, the pattern of "land for development" has made the urban expan-sion too fast and the natural ecological environment has become overwhelmed which led to the increasingly serious ecological problems in China [1] . In order to fundamentally guarantee the harmony and security of the natural ecosystem of the country and the region in this context, China first proposed the concept of "ecological protection red line" [2] . This line is the bottom line of our country to maintain the national and regional ecological security aiming at the integrity and connectivity of the ecosystem. The scientific and rational delineation will provide the important support for the ecological protection and construction, the orderly development of natural resources and the rational distribution of industry of our country.
Connotation and Understanding of Ecological Protection Red Line
The ecological protection red line is based on the protection of the integrity, connectivity and stability of the ecosystem and fully considers the national and local planning, so as to determine the red line area which has an important role and basic support in ecological protection construction, ecological security and industrial rational distribution of the study area [3] . The ecological red line was first proposed in Guangdong Province in 2005 [4] . In 2011, the "State Council on strengthening the focus of environmental protection advice" clearly put forward the task of national and local delineation of ecological protection red line which means that the ecological protection of the red line strategy has been raised to the national level, and in 2014,the Ministry of Environmental Protection issued the "National Ecological Protection Red Line -Ecological Function Red Line Demarcation Technical Guide (Trial)" marked the ecological protection of red line delineation work is in full swing in our country [5] . "Ecological protection red line" is the concept of China's ecological environment in the protection of innovation [6] with a clear political background and management content [7] . Although there is no similar concept abroad, but it has a similar approach and practical application in the natural resource protection planning.
Research Status of Ecological Protection Red Line
The western region is the most vulnerable areas of the ecological environment of Jilin Province. The ecological protection red line of Zhenlai County in Baicheng County combined with the ecological characteristics of the west of Jilin Province, and then used the ecological red line delineation method of "combining of the up and down, multi-participant". "Up" should be based on the national and Jilin Prov-ince as a whole to determine the protection of the skeleton, "down" should be combined with the actual situation of the region, remote sensing and GIS technology to do quantitative evaluation [8] . Jiangsu Province, Shenzhen City, Pearl River Delta and other regions have explored the division of the red line based on local ecological and environmental conditions, ecosystem integrity, ecological space continuity and other indicators [9] . These International similar empirical methods provide important reference and valuable experience for the delimitation of ecological protection in China [7] , such as the construction of the EU Natura 2000 Nature Reserve [10] or establishing a system of protected areas for the conservation of biological diversity, natural resources and cultural resources associated with them [11] .
The Key Technical Methods of Red Line Delineation of Ecological Protection

Extension Determination of Ecological Protection Red Line
Article 29 of Chapter 3 of the Environmental Protection Law of the People's Republic of China stipulates: "The state shall impose strict protection on the red line of ecological protection in areas such as key ecological functional areas, sensitive areas of ecological environment and fragile areas. Article 29 of Chapter 3 of the Environmental Protection Law of the People's Republic of China stipulates that the state shall designate the ecological protection red line in the key ecological functional areas, the sensitive areas of ecological environment and the fragile areas and implement strict protection. It has determined that the area of ecological protection red line is mainly divided into four key types: key ecological functional area, ecologically sensitive area / fragile area, prohibited area and protected area based on the actual situation of Baicheng County. The details are as follows.
Key Ecological Functional Area
According to the "National Main Functional Area Planning" in 2011 stipulates that the restricted development area is divided into the main producing areas of agricultural products and key ecological functional areas. The national key ecological functional area is divided into four types: water conservation type, windbreak and sand fixation type, soil and water conservation type, biodiversity maintenance type [12] .
Ecologically Sensitive Area / Fragile Area
The sustainable development of ecologically sensitive areas / fragile areas needs to be based on ecological and environmental protection [13] and its environmental threshold is small, and the environmental carrying capacity is weaker than other regions. It is highly affected by human activities, and the ecological environment is extremely difficult to restore the original state after the destruction. It is important to protect the ecologically sensitive area/ fragile area.
Prohibited Area
Establishing prohibited area fundamentally prevents the deterioration of the ecological environment and it is the basic guarantee for the region ecological security [14] . The prohibited area of Baicheng County is established in accordance with the relevant laws and regulations, mainly including national and provincial nature reserves, state-level scenic spots, the national forestpark and the national wetland park and other types.
Protected Area
In addition to the above three range of areas, other areas are not included but have the ecological elements with ecological value to the region or their ecological environment is more sensitive and fragile should be divided into protected areas. The precipitation in the western part of Jilin Province is extremely uneven during the year and there is continuous occurrence. Jilin Province Water Resources Department carried out River and Lake Connectivity Project to ensure adequate water which uses the construction of large water conservancy projects based on gravity. It means that lead the surplus water in flood period and the drainage of irrigation area of natural river to the dry or semi dry lake in the west of Jilin Province [15] . River and Lake Connectivity Project has improved the wetness of the lake, wetland degradation, soil desertification and salinization. Therefore, River and Lake Connectivity Project as the region's special projects is classified as protected area.
Evaluation of The Importance and Sensitivity of Ecosystem Service
The evaluation of ecosystem service function is the qualitative or quantitative analysis of the services provided by the ecosystem to human beings in order to reveal the supporting role of the ecosystem to the ecological security and the economic and social development, as well as the evolution of the interaction between human and ecosystem and the evolution of the interaction between human and ecosystem. Habitat quality and habitat scarcity are the comprehensive evaluation indicators of ecosystem services, which can reflect the importance and sensitivity of ecosystem of Zhenlai county. The specific evaluation methods are as follows. Habitat quality assessment model:
Where Q is the habitat quality of grid x in land use and land cover j, H is habitat suitability of land use and land cover j, k is a unsaturated constant and K value is equal to D when 1 0.5 D is the habitat stress level of land use and land cover or habitat type j and grid x.
Where W is the weight of the stress factor, which indicates that the relative destructive of a certain stress factor to all of the habitat, β is the accessibility level of grid x, 1 of which indicates that it is easy to achieve, and S is land use and land cover (or habitat types) j sensitivity to the stress factor r, the value is more sensitive when it is closer to 1. The effect of stress factor r (r ) in the grid y on the habitat in the grid x isi .
Where d is the linear distance between the grid x and the grid y, d is the maximum influence distance of the stress facto r. Habitat scarcity evaluation model:
Where R is grid x in land use and land cover j, σ 1.
Where N is the grid number of current land use and land cover j and N , is the grid number of land use and land cover j in the baseline landscape pattern.
Land use and land cover are more likely to be protected when the value of land use and land cover R is closer to 1 and R 0, if the land use and land cover j disappeared under the baseline landscape pattern.
Overlay Analysis and Comprehensive Mapping Technology
The division of ecological protection red line is based on the current situation of the natural ecological environment in the region, and the needs of the regional ecosystem integrity and connectivity [16] . After the evaluation of ecosystem service function, the area with higher evaluation level is divided into ecological protection red line area [6] . In the region of the two kinds or more than two kinds of overlapping types, Determine the overlapping area of dominant ecological function and highlight the most valuable ecological protection elements when two types or more than two types overlap. Use GIS software to gather the aggregation of adjacent or adjacent spots and weed out the independent pots which area is under 1km 2 to ensure the integrity and continuity of ecological protection red line. After these treatment, manually draw the ecological protection red line area if the degree of fragmentation of the region is still high. Technical team investigated for several times to Zhenlai County to develop ecological protection red line area in order to identify the controversial ecological protection red line patches for further.
A Practical Case of Zhenlai County in Baicheng
Regional General Situation
Zhenlai County is located in the northeast of Baicheng City and located in the middle latitude inland with an area of 4719 km 2 . Zhenlai County is located in the east of Da Hinggan Mountains, the territory of the "Three Rivers" through Nenjiang, across the county east, Tao'er River, river, Tao River was called long passing through the rich wetland resources. Nenjiang acrosses the east of the county and Tao'er River, Huerda River,Erlongtao River pass through it. Zhenlai County has abundant wetland resources and its main type of ecosystem is wetland grassland ecosystem. But serious destruction of wetland ecosystem appeared due to the local climate change, land salinization and other factors. Therefore, Zhenlai County can be the ecological protection red line delineated representative demonstration area of the west of Jilin Province at scale County.
Delineated Content
According to the present situation of natural ecological environment and the demand of ecological protection in Zhenlai County of Baicheng city and consistented with the national special planning and local urban and rural planning, the classification of ecological protection red line area of Zhenlai county is shown in Table 1 [17] referring to the specific requirements of the Jilin Province Ecological Protection Red Line Delineating Plan (Baicheng). Merge prohibited area and protected area of Zhenlai County in Table 1 and use GIS software to dospatial overlay processing to the overlapping regions to determine the dominant ecological function of overlapping regions. Oil development zones of Yingtai Oil Production are located in the experimental area of Momoge Nature Reserve and need to the development and utilization of oil resources should be reserved according to the Jilin Province Ecological Protection Red Line Delineating Plan (Baicheng). At the same time, the economic development zone and the scope of small towns development planning of Zhenlai County should be deducted according to the current land use types and the special planning of all departments. After the polymerization processing, remove independent figure spots and then form the ecological protection red line area of Zhenlai County.
Tab. 1: Area Type of Ecological Protection Red Line in Zhenlai County
Serial Number
Control Type
Red Line Type Dominant Ecological Function 
Results and Analysis
The ecological protection red line area of Zhenlai County of Baicheng city is according to the local ecological environment, the social and economic development plan and the special planning of all departments. The results of visual interpretation of land use status of Zhenlai County by using GIS software are shown in Fig. 1 with the high resolution image (4.9 m spatial resolution) map in 2014. The results are divided into 11 categories; the main types of land use are forest land, paddy field, dry land and residential land. 
Conclusions
Ecological protection red line is a major innovation system in the construction of ecological civilization in China. This paper takes Zhenlai County in the west of Jilin Province as an example and discusses the technical methods and key problems of the red line delineation of ecological protection at county level. Subsequent red line controls should be further perfected in order to ensure the effective implementation of ecological protection red line. At present, it is necessary to make use of the existing control system and regulations to hierarchically control the red area of ecological protection and protect strictly. The county level is the smallest basic unit in the ecological protection red line delimitation work. It lays the foundation for the provincial ecological protection red line into a map, but also provides a reference for other areas of ecological protection red line delineation work.
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